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(57) Abstract: A proton conducting membrane crosslinked by silicon -oxygen linkages, which is characterized by bearing (a) a 
carbon-containing organic- inorganic composite structure (A) covalently bonded to plural silicon-oxygen crosslinks and (b) an acid- 
containing structure (B) which bears acid groups and is covalently bonded to a silicon-oxygen crosslink and which is excellent 
in heat resistance, durability, dimensional stability, fuel barrier properties and so on and exhibits excellent protonic conductivity 
even at high temperature; fuel cells made by using the membrane; and a process for production of the membrane, characterized by 
comprising the first step of preparing a mixture containing an organic-inorganic composite crosslinkable compound (C) which bears 
plural crosslinkable silyl groups and carbon atoms covalently bonded thereto and an acid -containing compound (D) which bears a 
crosslinkable silyl group and an acid group, the second step of forming the mixture into a film, and the third step of crossl inking the 
obtained film either through hydrolysis and condensation of crosslinkable silyl groups contained in the film or through condensation 
thereof. 
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(l) X*m-tmm#tm* b< /Bv^ti<5 0 

X3=n— fi R 1 fi X 3 . n (1) 

(R 2 )n (R 2 )n 

it 1 ~ 5 o ©^iH^t^^ iS^S L, R 2 fi*?vK 

fc*3 % itUCgt^lLfc^i: IT, P o p a 1 1 h IS, it*^^-^^^ 
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^f^^V^c^-f^ ^ftt&mm (Electrochim 
ica Acta, 43 ( 1 9 9 8) , I 1 3 0 1 I) , L U * ^ 

ftiif^tt, WmVk(DMi<^%kWiX-hZ)>&m&h% 0 p opa 1 l bft, ^ 

(BP*,, ntfSCK 1X«2) T'£><5 0 

ittb<D^T"b, #K#£Lv^te, #0£^£W$&v^y ^ 
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— (CH 2 V- (3) 

fc<^ Mfttfy ^^^^tftsjsjBft ^rt6*fliJST?«)*/t«)fc % finest 

o 

i^ttf, #y>f i^v^xf ^=¥-tM 

rislS* J f- I/VOtOll, Ge 1 e s t £t «fc •jrfTIK^frTV^o 
•raxJE^WfcOfc, M^^^^F^fP^-a-t &o"CV^M;ttf 1 , 3-^ 

9 ^xy, i, i3-7F77*^iy, i, i 

5-^^tf*v?xy, i, 2 1 - K = t v^W«£ if fc Kb y /U-fb 
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mM>iz&f&x*£ % iit^ 3 o ^T*cD^y ^ ^ ax^T 

Si— (-CH^Si X 3 _ n (4) 

(CHjn (CH 3 ) n 

5£ (1) ^OR^UTx ^y f^atc. 
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— f-f— °-hr (5) 

R 6 

2 0 ©itt'fc^. ) 

So 

^7^Th7 7th^i->7y, fcSl^ttTi. Zr, A Hp©*!* 

**s, (a) fifcafc^atESris^L-cti 0iJ 

flBT*>5, K<Z>£fc&. ^^y7)44^^ilt5i^pj 
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=t 5 r t X- i> m& <d m& & ^ m & « . 

3. (B) 
— teflon b >-<fct*t4Ejiflt£*^-C«:. T7° n 

. n h ^Sri«fll5E-Cf#^ Kitt, JiH^ \£ -t? # -5 ^4<Di£g & 

JR if 1 ^WS^T- 1> oTi££:@^-r5 * if <D*t%i&m 

CX-*J< i ir^a* UV\ Mxf±\ Na f i on (^^^^) T?^ • * 

/i'* ^BW* K «fc 0 @^b$ttx*5 tj „ y -rm*^ J: 

&5#»ai««-a*»i£# (A) KStU RfclTfriS* 5 
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pTlfitefc ¥<Dm%o\!ki>&&x~h 9 , L a> t> £ J£ to teifeas IBS 
z-<D®tm-i;^mmfr (b) f± N imy^si-og^^i 

X*r"?i R 3 (2) 

(R 4 ) m 

(^cf 3 . Xtt36*R^Bi#-t-S-0-|$^*fcfiOHS-e*>l5 % R 3 f±4> 

R 3 VZ&tZ < k t> 1 J!^_h UT*3 5 N *^^fc«t 
/watf^BK y ism. Wife* if, i*©^%iV^5Ci^T'f 5^ 

— f-CH 2 -}n-S03H (6) 
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<5„ ^tbb ^rT^S-f S*itco — Di: LT, 5£ (6) X*7^^tu5^y^^ 
r<D5*; (6) o#J£-Cf4 % #y ^^>^*f455-ttU-C*5 
bi\ v^Stetf JJ ^ J- u ^«o*4BJc#|Ei-«. ' t> L> 

^i-^^-a-^ t>> ^/i^^^^-^gM*^ ^-^flUSt ^Sfcfc, I3&tc& 

fijxifcf P o ins i gnonfjlt Ufc^Cife (Electroch 

imica Acta, 37 (1992) , |l 6 1 51) 

&ff^frW&, MfcU^*^* V^J^^jSr !9 > feitt^fiTLTLt 

*/U*^£&ffMK^5#fe*>*n€>;»'tTV'>S Polymer 
Preprint, Japan > 4 6 (1 9 9 7) il 8 6 71) „ 
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fi s 5£ (6) ■C^$n5«jt*rtt5t©i:ft5. :t-f, n^O. BP 

T£ii:5fca?>#* U < #V> 0 r<£)fc£>. n^l~20©t)O, J; *J iff * 

i©5'^, n^3 <B#i&#:<Z5J0|[2f6|-<Z> — ot?fc 5 3 - h V t n K 3r ~> v- 
U /U^P fc:Vu;*/U7fc^&fi N Ge 1 e s t *± «fc 0 TfrlS $ *T/T *5 «? s * fc 

4. «Mm^«itft: (A) iH^flHtft: (B) t (Ditm 

mmmmm&Mj&ft (a) tm^mmmi^ (b) io^ii, 
v> 0 mmmmm&mm& (a) i^tt, m 

, — i£-£^r«3£# (B) h^fi^tt*sffi«)T 

(A) (B) i:WJt^fi s **L^fr©«^*l3t#ifcfc:J:o-Ct>J* 
4 5* s , il^s 1 : 9~9 : l©*Sfflt?fc3. 

5 . ( i ) 
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*W Kiffl 5 r. t # -c # 5 . 

ifas^tf £>ix N 7M^fy^ (tfc) thfiSHO 2 o A 1 .4 2 c 

Sfc, ^^^^liW^ffi, (A) 
(B) <t cD^;tft£ tf* 5 , ^/ 7 ^lltSffi(^>7 7 - ^S^jgg 
Utv>fc»^, :^7/- ^Sirmitfr (a) % (b) r 
<td5oT^T-fc 9 N :©S^C|j:, 7 ^MWi 4:«5gft: (A) , (B) £ 
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#'7*tl*^ — S i0 2N B 2 0 3 , P 2 0 5s Al 2 0 3 f^±ft 

tf* A 5 ^ t t> fe •? . ^tliNa 2 0-Zr0 2 (Ti0 2 ) -Si0 2 I 

— BiEtt^7^i: ttlt, JblHLfcN a 2 0, K 2 O ft if tf) T/u-;<7 
y f$.ft<Dttm&'h£\^<Dfr&$i #j;U4*±K:\ S i0 2 T'MJ 

tiz^z??**?. sio 2 . b z o 3 m*±j&$rk-tzm?mmif7x 
mmum- (i) -eo^iiaotmit^ (j) k&mmtm 
^gjHc&^-c. (1) t lth, ^iMim (j) <£>^& 

^^Si-^r t«W^^^«^*3t^ (a) ^^*«3t^ (b) 

T-bi<, wa^^^^^it^ (a) , ^^w«it^ (b) tommtk 
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V i/ !) /i/ y d /-? y 7 * y ^ i5 fc 5 o * fc, 3 - ^ ~7 h 7* o t'/u 
3i h # 9 y ft i? <D ab i/7>*yyy v \Z.X.K) ®>m L fc 

5. 1 *&gt!Mm (j) 

( J ) ft, ft$^l~ 1 0 0 0 Mm, ^T?^ 5 ~ 1 0 0 n 

&$MW$f (J) tLT(4, #y*$gi$j*i (M) * -f ;* # — , ( L;) 
* LV^ jfyx&mm (M) fi s ^7^SSIiSr«&#i-S^^ Lt# 

*^*7J — (L) W\ tt*«itS:.t>o«iBB3te»«|-efcoT. * 7 y 9 
V5±t£i£<Dfc$>ffi&<DtzLlib1 l Z.m^bfrZ> a 17 ^ * # — (L) CD^-^fcicK 
OV^TIi, il:^ 0. l~3/im, S$l~20;tm, 77^^ hfc5~ 
10 0, 1 0 ~ 5 o o|5H-c3g^©*s^4 uv\, ^^^^-^jjjti 

#5. !7^^^7- (L) ©#«£LTtt, ^ftufrfrifc, £Hfc<WStK 7* 
/t'? -*\ * *>mT;l«^ ^fp A, g<fb<W??f, K 2 O • 6Ti0 2 s t£ 
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(B) O^ftitl 0 Olt§P^Lt 1~7 5ltgi5©$SiT-I 
^^ft;*?^^ fi«l^til* (A) km'S&Mmfc (B) COM 

5. 2 (K) 

(K) f± N S$?)5i0mm&±, # * L < ttiSlif & 

t)0*L<«: > 9 ~ 1 3 » m^fil-Cl^O^fft LV^ r^S^3 ju 
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#7;* 6>tf—jB!fc±lBLfc.«5gfr (A) % ( B ) <D 

i ttlt fc kri*Ca&?f JgltfK^tfc Lfc^tBfc LT*5a»fcrt*tfJ, 

*&m<Dzfv h ^&&&m<Dm&n, iti o~3oo^ m , l 

<tt30~l 00m mffeS. 

(Dmmm&mm-tz t, mmvtmm. ^m^vtmrn. -"tvx&mz z 
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HM*£B\ #7xmm& 5 0-1 0 0 0*SSi$lTi!) 

^Off^Texh^. Tex«(jg/100 0 
m-Cfei5 N 1 OOOmS0©Sif$)5 o 98<t*fll3~5 0Tex 

5 0 T e x ^^ttt/n h ^e^t&Jglfclig Lfc?$JB&_L<0 & 
^Sfi4 0— 2 0 0 2 5 mmi|iIO*5KX*ilfitLS 0 

±eufcit«te .tor ia»**:££;h^ jztzttmx-o) 

f^H2 0~10 0Mm^i5 o 

5 0 g/m 2 . L< f± 1 5-2 5 g /m 2 <D tf*L 5 „ I^ii 

-o«t 5 &Mit*ro (k) « N ^x.fi N m.mmum- (j) 

fllTO (K) Sr«^-T5fc«>K:tt, ^©i 5 Ci/- hti Ufcft 
tttttTO (K) lC*frLTs attHBatt-frttafitt (A) , Wfa&Mi&ft ( 
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b) -Jr-f St.- L v .^o®S^ff5^t«tfls: ( 
LTV^T t> cfcV^ 

i 5 UfcSsia#/<t LTli N #Ix.f2\ ^co i ) ~iv) t/Ttip^to 
5, ) , 
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) 

1) ^l^^fe 

mi ©is : *ffc©»«tt^y ^ssrtu-^or tu^^t^^^itm 
mm*&mi-zmmmmm&?&m&.<k&V!> (c) ftttt^y^ft 

2) f2ff)ife 

•SRJBR^Sr^ri-S^TW^aifi^flU*^^ (C) 5K«Btt->y ^SS: 
L^o^/i^-^ hS$rWi--5 ^ /u^^" FS^tft^ft (E) t ^-^W 

m 2 ©Ig : #e>.tt/tJS^«5Sr8IJRi-«. 0 

SB 3 ©II : «II!l$ttfefi^4fc^#4*L5*«tti'y /PSSrin*^«P 
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3) m3<Dmm 

^rUTl^OTjf y ^/U7 KSSrW1"5 *'^;U7-f KS^^ft;£-«B (F ) 

m 3 ©is : jms;ixfcs*»fc^*;h,«3is«fi:*>y jum&to7kftj% 

4) |4« 

I3©li : MJH^nfe^-^^^-g-^tb^^mtv-y /Ulr^^jl? 
7. 1 IlOife 
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ffitt-fb-a-ft (C) <t ^S^-^-ftl^fe (D) t Sr^Wi-5?S^^W3»l$ 

b) ^-fg-^li^f^t, ^oifeSSr^-i-sife^^rfliJtfls: ( 
B) tf>ffi Vn 5 Wfc&ffiti LTV^^SiSfc «9 „ -<^«fc5^?g 

(b) Kft^-tz>mn&m^btiz 0 
^fife-t-«. s o i - g e i ife£:pm;ft,<5;5-ai'c-fc3„ 

* <a r = * -> £ # << m m^F L fc T = * is *s V 
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#!8 9ite*5-vN-ctt, &&mmtii&mmft (a) ^m^^^^t^^K^ 
»sih££ 3 etJiJfirb-cv^ajuwttfti^^wt ttii, 1, 3, 5 

- MJ^ (MJ^BBi/JJ ;\sZL^-)V) — 2, 4, 6 - h ^vt^ Vif 
>\ h y ^ ( p - fU ^ n p i/ U n tVU7 x = t$v n h y 

( 3 - h y ^ h ^e/v-y m^b t ; /k) y h^a^tf bfrs 

-HbttGe 1 e s ttfcfcifa»&mjlE£;h/T*5«J N -t^^S^HStt^-^ 
fltUtiV^r^iST*t5 0 1, 2 , 4 - b y tf = A->^ o 

— ^-y-v. hyry /ut 5 > (v^*l& a 1 dr.i ch) mlt, 

Vfe 5 VMi^E-y T/i^=J ^^i^T/u^/u->7 ^ t <D t KbV!J 
1 e s t *±) > f f7 f = > (A 1 d r i c h *±) ©t Kai/JI 
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( R 5 -fer-f i — R 1 — f i— (R 5 ) 3 _ n (7) 

(R 2 )n (R 2 )n 

OS*. R l itmm9k l ~ 5 0©^fI^t^iIlr«L, R 2 ^^ 

C 1, OCH 3> OC 2 H s . OC 6 H s> OHXttOCOCH 3 I(DV^f 
tb^Og£r^U n f± 0 „ 1 2 <DV^*L/^-C*fc 5 Q ) 

r.Hfe-©#it(*:Srjgfig^<5 grllfrfi. ■£ © * * TfTJR £ *LT 5 t © t 

o 

b*K t'^. ( Ky h is is V /Uz^f-ju) -<>ifVf±, Ge 1 

e s t tt«t 15 miR£*L-CV^5o . 

^fht>(D\ttem<Dft^ %kWi l &ik J S?tfa (C) )ftS$:©5£ (8) T-^^n-s 



52 



^■h^rf— f<%V?i— {R 5 ) 3 _ n (8) 

(R ! )n (R 2 )n 

U R s ttCK OCH 3 , OC 2 H s . OC s H 5 , OHXIiOC 
O C H 3 g£) ;ft,^tf)g£r^ L, mlll~3 0©ItT'fe!3, n«0 
, 1 Xtt 2 <DV^tL;6>-C*fc5„ ) 

) sj"^*:/, t'X (MJx I> ^>v- y A-) /^^^G e 1 e s tftj; V) 

fe, j^£f£&3l, 7 -f** v^^aSA^^^T-fc -5 ^ ti^, tfX ( 
) \fPs (TJV^ ■Zr^sV'T ]) ;V) Or? $ > t» £f * L> < 

1, 3 v^i^ 1 , 9 -7 s * 1?^^, 1( 1 3 _^ ^ ^ 

1, lS-A^ffi/t/xy, 1, 2 1- Knfi;xy^ifict K 
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■ate mmmmm&mm& (a) <Dmmt ^^mmmm^mmmt 
->u. *-y-i/-m<k& mi-is mK&feX'&tewmi> 

R 11 

( R 5 -fers i — 0— fs i -0 f^s i ("R 5 ) 3 _ n (1 o) 

(R 12 )n R 13 (R 14 )n 

(5£^ N R l \ R 1Z , R 13 , R l4 f±*?vK a^/u, ^Ptf/uXtt7 

5 «C K OCH 3i OC 2 H 5 ,OC s H s , OHXHOC O CH 3 S©V\f 
fr^^g^TF mfi 1 — 3 0 <Dm%tX3b *) , n fi 0 , lXI4 2©V^f 

(c) « N i*ibfcRii$jx5 fco-ettfcv*. 

^iJX:tf> Ge 1 e s t tfc$?j5> b A^^lg ft S« > 7 J -/Utf P v? 
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^rv^ ^vl^> y y ^^f/Ui/c'drty; h !) * b^r^is y /V5fc 

^ . 5fc tT = 7$ y v> . ^ A- cz -y- V x \f - S£ 7 a = /U > 

n y- i;^ f ^ v.o*f t* — /U5fcBg# y 7 * ^ 

^vu*> 9 W£ if £ t K p is V /WbEJfcte: «fc «9 f+*n L fete if t> 

mwk&&9&m&.fc'&to (c) ^©s: a n 

"To 

CH 3 

( R 5 -h=^s i — o — i — ol^s i — (-r 5 ) 3 _ n 

(CH 3 ) n CH 3 (CH 3 ) n 

(5£<K R'liCK OCH 3i OC 2 H s ,OC 5 H 5i OHXttOCOCH 
a&CD^TtifrOm&Tjkl,^ mji 1 ~ 3 0 OlSt'fc <9 ; nttO, 13?. 
f± 2 ©V^*L ) 
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*&m<D& i (onm^a^xtts mm^mmmmmte (b) 

aunts s^y ^mtmmt &&-rzmm^fc&vo < 

D) Srffiv^rtistST&s, m&^mik-a-M (D) tt % te-frpTiB* 

#Jx.tt\ ifc<D3Z (12) T'^^tLS^-a-^l^^tf btb^o 

("'"Wf— R3 (12) 

CI. OCH 3 , OC 2 H 5> OC 6 H 5N OHXftOCOCH 3 So^f 

Ife£-£*r*5t# (B) ro*at*s^; (6) -e^^K5*itT-fe5^-a:^ 
ft> *fJ5Si-Sffirffi«:mi|s|-OKa£-g > W^'fe (D) f± x &<ai£; (13) © 

(R%^S i f CH^SO^ (13) 

(R 4 ) m 

3£*r*U R 6 IJCK OCH 3N OC 2 H SN OC 6 H s> OHXttOC 
O C H 3 gCD^-f L. XttTklf, T^J&y&JJL T/U^r/U 

SXfiT^^-n £^£(£^1* *1/*»«T*U m|40, 1 Xtt 2 G^-ft^ 
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-e&'«?, ni±i~2ooitffc5„ ) 

A-^/U^VgfctfS, Ge 1 e s t tfc «fc 9 rU|g $ ftTfc «9 > A^^^^~e# 

ife-^^r^b^te (d) w\ Mx.wr#fflBg 5.4 - i 3 s 5 2 2-^-^ 

*R (*B#fFfg 4 , 1 5 2, 1 6 5f) ^^.$tb.<5ft;^^t0ig^ffiv> 

^ n ^ v *.V?-*mm fc if jc L 3 T * ~> JJ yuS. 

# 5, 

(c) ir^^r-fb-a-^ (d) (M) « % #{c$ijP5«^v^ 

^ ii^9 : l~i : 9 <E>&ffl|*| X & 5 ^ t . LV> 0 

Mtt{b£-4£i (c) a* i«*ffi-T?&*£ % .jRa$t>5< >fc & , iRti&v^s 

t^m^to (a.) N (b) (Ditm\zttfc-tz„ 

C) ir^S^Wfb^^ (D) fitfl-te* 0fM^JS?DT^«g{Eit^iJ (g) St 
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5 ^^ffiiSiljSrt (G) iUm ^3 = !>A, T/i^ 

toft, ^iBftfcif&NRttfcv^ h J $>Rj&fflm<o&&tet*t>± An7k# 
M&i/V ;Ht*fLt 5 o m o l %J^T^^itiS<t-rs r £as»* uv> 

o 

=¥->v-7>-> Wfc ^ 7 >\ 7 h7xh*Vf ^i', fh^-l'y 

7utf*f-is?-# h 7 - n -7* b V % ^h^-t-^h^ 

*> J>\ v^V n ^ £ f7 t-7h^'>f\ v 5 ^ n = ;)Af h7n-7 
PTK^i/K. -y/u=r = 17 A-7 1 h 7 i -y n tf? =3f v- K> ^3=^77 

N S?,v=i=. 7^7 h 7 (2 -=.f-fi"****s**is K) *if<0JO?k5Mt¥i4 
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h U n —Zf h K, TM^.=-V & b U t —~f h ^v- h\ = £ A 

hy i - :/ n tK b\ 7;V5 = !>AM7x/^'>K* if <£>jbH7K#fl? 

^^{Exi^iJ (G) -f± % &CD5£ (21) tL5AP7k5>^?'l± 
OR 6 

R 6 0— fsi-0-hr-R 6 (21) 
OR 6 

(5£*. R 6 |iCH 3 XliC 2 H 5 <7!)V' v "f ! tb75 : '<^£^r^L > mlil~3 0 0 

^5/— /uS*5 io©^r««i««^3Kai#itft: (A) fcfb^sm^K: 
fi^HiEii^l (G) ^t%^5^ £ K£ : UjSfiC^ffefttttgft^SrPaici- 
o , m&smfc&vo (d) , * bKtegkmi&mM co sra^-rsis 

1«IIT\ S£ft«Ji&/Bv>Tfc J:v\, ^jSStUTfi, -fiStoKfi;* 
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^y — /k ^*y— /K ^yya//-;K n-y^y— /k 
y 07^3^- ; uf x rF7t Kn77^ 3f U- © jc ^ 7- 

/^^v y = — /u^e- y y tvujc— f/v, y = — /u^e- 

y zc^/u^ — u 1/ y y ^ — yu^e y ly^vu^c — 7 /i^© y y 3 

«6-e&axtf#fc:|E3£$*LfcV^ *fc, &Kfc*S£T;b0 SKOPJE. Jlfc^ 
3l#^v^, #3§eJ3©SI 1 ©MSH^&v^te, ftOjB2 0Igt?, flu 

^(Om 1 ©lit ± 9 #btT,fciBtfig^-^^Mf4, n-h^<D 
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MBi# ^r^siP Ltfc iV\ rtbib^^ffc, M&WoltfC ft, ifti* 
b^>5^-^ ( s o 1 - g e 1 ) KJfc2*fT;fc>;ix5„- 

mt bTf4 N zfis\z£ zmm, ^--f^zzMmmmm, 

$ fefcl, l (OMfeT'fi, $il1?|xa^ 1 0 0 ~ 3 0 O'CT-ff 

5 3^ fcsvMi, SI 3 coxgo^ ioo~3oot;ti-^y^ 

^igp^^^n h>--e^i4iK^ N 1 0 o°cu±<D^uxm^^m^-^n 
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«Xg&-£<0* £ 1 0 0 ~ 3 0 0"C-T?fToT t> U 3K«XS&, M 
Z_t£ 5 ~ 4 0°CT"2 fl^Fffmii^ttT s o 1 - g e 1 -?:©ll; 1 

oo 0 c~3oot;©ig%fTor'b < tv\ Anj&^fete, ii^^>Hft^^j: 
B£ x JBv^Tkfi, ^©7k, ^ ^3£*&7k * if <4 Or v £ ^ * 

fcV*t>©3&*# * UV^ £ ^ N # b axfcJR&flSEIfc&a, 7k Iff M 3g 

7. 2 !2©iS 

% (e) t *s^i-z>mG-!®)*mmir%m i wnt, *l & kisses 
*&m<vn 2 <Dm&fc&^TiZs tfiioigf, tiiii^^ 



62 

£-«it& (a) tm^^mmte (b) <boM#£#tf<tv^M#£riifc 

b) {-*i^i-5H^^^v>bix5o 

— ^-a^TtSit^ (B) <Dj%m- 1 L -C.fi, ^ l <D$£-j£o:|§i^/B^ 
fefrS^S-a^ft-^^ (D) Mtfe 0X^/1^:7" bg-a^ft-a-^ (E). 

(B) £#5 i <b^T'# 5„ 

y /kS^rfl- LTV^tf^Pi^te&v^ &<a5£ (14) "C^ £ -ft; 

(J 4 ). 

U R 8 ttCl, OCH3, OC 2 H s . OC 6 H 5 . OHXttOCOCH 3 
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: tAs*-? Vm^^it-km (E) W\ ftroA (15) T-^StLSflS"^* 

(^"h^Tf ("CH 2 -h-SH (15) 

(R 4 ) m • 

U R 6 f4.C 1 , OCH 3 , OC 2 H s , OC s H 5 , O HXSO C 
OCH 3 S©l>fti^©SS:3iU, mliO, 1 X f4 2 (D V^f° tL*»~C £> 5 
, nttl — 2 0©«E*T?&<5. ■) 

7* n t°yu M^^r^7y, 3 - * /U* 7*1- ^ n fcVt^ hpxhdri/v' 

f-fls b V * h * is is 7 >\ p< 7° b * fyui^x h 7 

£fc, miSD a pJ£;^-et, b (E) {4. 7VU=* 

v^v'U /u£-fc ^ n <7 s ^'fbr/i'^^$r s #J;tf4 3 — ^ p a 7° o fcVu 

^r^$ N Mzl&T V J^b V 31 h^r^^7^t3L^bX^^-g^^^^$r#AP 

o 

#j;tf4> jf?y ^— , *y =r-^-(D^j^ L-cf4 s ( i 6) <z>*jg©& 
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SH 

(cH 2 )m 

R 6 0— fSi-O^n R 6 (16) 

R 4 

• (5£«f>- N R 6 f*H N CH 3N C 2 H 5 ; C 3 H 7 X«C 6 H s S©.VN-f fhfrfr 
S^TT^Us R 4 ftCH 3s C 2 H 5 . C 3 H 7 , C 6 H 5 . OH, OCH 3> O 
C 2 H 5N O C 6 H 5 lXttO- S i iit-a-<D^-r*L/^Og£r7F mfil — 

2 0Oit, nft3~5 0 0©Itffc5 5 ) 

^ (16) cfCDR *&Mfc7km&<Dm;£-Kn, 7 U3cl/7'jUt£&^\^ 

£fc. 5£ (16) <^ C75 n tt 3 £*_t^$f£ LV^ ^©14 <h IXI±, n 
JH:, h V-fe^^ J; 19 jg- V) ^-f < * 3 <h S$ *c , 3ft V *E t£ » & SHt 

, nri* 5 0 0 &j£;t5#^tt^riUSfflarCifc tJ , fiill^^ 
fcttft;^* (C) fcotBi&tt-asfiTU «9— r. ttm'M 

3 0 0 £tT<Pt> LV>„ 
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iiX\ 3; (16) ^OR 4 ^oCH 3 ItJ)!) N m^ 3 ffct), n ^ 

i o <oh<Dn^ mm^ v ^-^i±«t r> mis^tb-cv^ (x- 4 i - 1 8 

0 5) „ 

~<D*V ^-fi^fS ^ i: t^Xfe «9 , ^J^fcT. J o u r n a 

1 of Polymer Science, Part A, Po 
lymer Chemistry, Vol. 37, 10171 (.19 
9 9) *<D-&tftJ?m&to7F&frX^Z a r <Djymz «t 5 <h s JDSfl-i: 
bTtfr^ Ufc^: (14), (15) ©^;^7" Mb^ft&IiUMi: LTffi 

o^y 7#y (k-a-^fi^a^A^nTigx-fc 9 . ^o s #?ig^ 

F4<t it, _Li2<£>;$ciSfc<t mWk<D&m\z j: 19. 3; (1 6) t©R 4 ^cH 3 

Hfc, ^-y ^-^-i l ~c\ 5£ (17) r-^^tL^^^fetj 

fcH 2 )m | n 

R 6 0— f S i ~0)-n-f S i -0 fx— R 6 (1 7) 
R R 

(iS*. R 6 J*H, CH 3 . C 2 H S , C 3 H 7 XftC 6 H 5 &<D^-rtlfr<D 
S^tfU R 4 ttCH 3 , C 2 H SN C 3 H 7s C 6 H S> OH, OCH 3 , O 
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G 2 H s X(lO C 6 H S <75^-T M*<Dm*7* R 1 1 f 3 * JIC^ ifc 6 £A T 
WttmS-efc«9, mlil~2 0©It, nll3~5 0 0©lttfeD> 
n + x It 5 0 0 KTOit-efeS. fc*5 % ^ ^ h S^tf 5/ 

t>J;v\ ) 

^ ^1T% 5£ (17) ^OR 4 ^o.CH 3 STfc5 , mtf* 3 "Cfc <9 . n + 
xt5^ 10 (Dit^Sfate. mMi/V W±*»bA^T-# 5 (X-4 1- 

1810) 0 ^itbb ^-fb-^fefi, fua&Lfc:Sciifc£##K, ^ifccDT/i^ 
tt^o i^xmic*5V>X. pOi^t- hg^^Hb-a^ ( E ) $r-^A,fc)Htfe 

v^*k ^jx.fts saint;**, mmmwi mij^tfi/m) 
s m=m*. ^mmmmm.. jk&^mmm., v ? a n 



t 



67 

mm sg3js) 177 smskxr^iomnjcwi-emftzinxts i» 

7. 3 I3 0gffi 

^mit^^i (F) t ^tf tSi^^SrlStSf 1 OXSt , 

-r -5 n 4 o ig t sr-g-tp t> <z> x & 5 „ 
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(A) k m^mffii£fc (B) i <Df^#^-g-tf tV> 
B) ^fB^-rsJim^v^tLS,, 

t£te-8^ (C) fti^Ufcmi. 2 ^M^^m-^tin Cte£-^ 

— 75\ m*a&m&& (B) ^imi UXfi, H 1 <agSfe<D#i^/BV> 
btbSgfcS^ttl^ (D) Xii^ 2oM^«m^^^v^bti,5^/U'J7 

h^-a^b-a^ (e) \n{xt>-o-CT$y ^;v7 ^ vm^^it-B-m (f) 
mmmft (b) 

m^m^Ftf 2 flUoft^ o f;^^;l,7 KS (-S-S-) 3&>e> N 8^0 

tf^Bftv 5 *^^ 7 -* KS (- S - S -) N T h 7 j K£ (- S - 

S-S-S-) L< m^Z - <h^x-# 5 0 



69 




(18) 



■ r 8 < £ t>— oft* y -7/1/7.^ KS^^ri-^^^^S 

X£r*L, R 6 ltCl s OCH 3> OC 2 H SN OC 6 H 5 , OHXttOC 

o ) 

3Efc\ #y^/U7^ KS-^^T-fb^^ (F) .»±, ^«&«M£ ft; 

^ (c) t(DRi&ik*:**&'+z>bs ^mmm^^mm^m co 



Sr^L. R 6 I4C K OCH 3 . OC 2 H s , OC 6 H SN OHXIiOCO 

) 

*^^7^ KS^tfc^* (F) ft, &<Z>5£ (2 0) T-^^tLS^-^ 




(19) 
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( R6 -W-f i "(cH^-R'-McHihr-S i -(r 6 ) ^ (20) 
(R 4 )n, (R 4 ) ffl 

tV^Xfi^ * = /u3E©v^f tt^oSSr^ U-R''»C1, OCH 3 , O C 

2 H 5 , OC s H 5 , OHXIibCOCH,SOV>fili>oSS:«L, m f4 

^ <d jjk £ in zit-Br yon, mm&tiT&Q , m*.t£, [3- ( 

HJx h^rv'ixy/W) 7°n fcVU]. =r h7^^7^ K (Ge 1 e s ttt, 
SIB1825. 0) „ fcf;* [3 - ( h J7 3i h W y A») * fc°/U] 
i?X;UZ7 4 K (ft U = — V*fc, KBE 8 8 6 B) £ # *P b *l T V 

tK!)^/U7^ KSlls ^^-^©2 1^, (S 8 ) O 
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UK*, v&btift&mft^vtfy -< k« a* sublet 9 x^^^m 
-c;*^*^ 1 oa«ftbn5#, s (19) , ^ (2 0) ■-es%u*:^t8 

- co * . a: (1 9) &t>* (20) T'^Lfc^Sco^y */t-:7^ K£ 
$#fc&yo (F) «rfflv^5»£-fc:f±. WSSMM-a^^te-ffc-^ (C) 

t^y ^^7>f KS-g-^-fb-a*^ (f) <Dm&tt9 5 : 5j;!iyn 

7. 4 Jj|4<£>gi?£ 

z.<D..mmt±, mmistc£5\c ^m<D^m\±^v ^i^ty^rti 
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(a) iii^w^it^ <b) tcom^it^tek^owfrzmtz. 
LTv^i&M^fesfctf)', w^Mm-a-**^ (a) tm^mmmw- ( 

*:<Dtc£>, &®mm&&mm& (a) ^jprn^swrn^iM^iif 

b^S^S^Wib"^ (D) , 2 <7}$£&<D^lC/BV^;ft5 > "7° 

hs-g-^k-a^ (e) y.nm3(Dmfe<Dm&\zm^bthZtfi)x/i''7'< 

Ym^mi^m (F) i^fcoT/ND^yltfl;^ (H) #$v.^ 
n t &X%^ h vu— h£^^ * ^^/UTjs^ h 

m^mm^i-z^ t&-*imxhz> 0 z.<d&i&i*s mtus, or ga 
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nic Syntheses Collective Volume 
2 (1943) , 5 5 8I X RXf 5 6 4llC^$tlTV^^5ai©SJSf 

^u^^m-^^it^ (H) ft, ^p^^S^^L, ^o3gfi8i±v^y 
/u£&^LTV^tf4#lJ:IKJ£f±ftv^ (2 2) -e^£*i5<ft;W 



R ' 2 (22) 

(R 4 )m 



\ R 6 I1C 1, OCH 3 . OC 2 H s> OC a H 5v OHXIiOCOCHjI 
^o^vS^tft^ft (H) f± N #C<Z>5£ (2 3) *C *L 3 <ffc 



(R%^-Si-fcH^r-X (23) 

(R 4 ) m 



S£r^U R 6 ftCl, OCH3, OC 2 H 5> OC 5 H 5 , OHXIiOC 
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T^L, nfil~2 0Ol&^^L, mfiO, 1 Xfi 2 <D ^TthfrX' £> 5 

o ) 

* f-fris* ^vu-f y ^p ?}f 3r v'v'^ >\ ^ d a ^ 5=vu ^ f/i/^x h * is 
^pp^f^^fyi/^yypjK^^^yy^ ^ D n ^ ^- /L , ^ 
y^npv-y^^ ^pp^f/wfyx^i/i/^y, ^ p D ^ =5-^ y y 
b ^ 2 - ^ R p xf-^^ f /Ui?^ p p i/7 2-^ p p 

^^/isji f-jVi? * b isis? >\ 2 — ^ a oxf;i/ FH.Dni/^y, 
2 — ^ p p MJxf ^iz-v^ >> % 2 — ^ a p :x\^/u f. y ;( > ^ £s 

iS7ls* S-^onypf/U^^f^^pp^yy^ 

\ F^yy7>^ 3-^PPypt>7 

x.^.A'is? p p 1/^ 3-^PP7 , pf;^i)^pav'7y N 3-^ 

p p y p f/i/ hu^h^f-w^^, 3-^PPyp tvu h y * h 

4 p p =f~jV^ p p ->7 v N T'n^^f/l/^^f 1 ;!/ 

^pp^^y. y^ppi/^y, S-yn^ynk 1 

yuMJ^pp-y^y, 3 — ^ p p tr/u h ]) ^ b * is is J 1/ ^ 3—y 

P^e^P fcT/U h V * b ^riSiS? is, 1 l-^c^r> ^7U^ 

pp^yv, 1 l-^P^^yr-zyuMJ^PPy^y, ii-^p^e- 

£^7^/^ h V * b Zcisis? V, 3 - 3 — K^n £VU b V J b ^ris's^ 

ofc, &<£iS (2 4) T-*£ th%4k&y>)k, MJJy^^^yy^ ^ 
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CH=CH-(cH 2 -}n-Br (24) 

(n 1 ~ l 8 olt-e.$,5 0 ) 

$ £>Kl N ^tL^CO^-a-^^HU^O^cm (Journal of Po 
lymer Science, Part A, Polymer C 
hemis try, Vol. 3 7, 1 0 1 71 (1999) ) fe £* 0) 

(H) &-£A,tcmvt®te, />p yyi^^/^ V^S&SVMSJ*^ 

Btttt (**£&) , IMthy^, 
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Sx.JfcJjfei't, nt\& bfc ct Organic Synthese 

s Collective Volume 2 (1 9 4 3) , 5 5 81 
> %LTf 5 6 4 WKtt; ^TV^^g^fflV^ £ <h S „ ^ftl&tfi 

^ b;ftfc$& fig Jill SrMlM-i' ;*:/£^fcT/i^ wi^Tk^f&KtX^t 

kz.5x, 5£ (2 2) &t>* (23) x~7F\^tz.i&m<D^u?^m*&^\\: 
(H) &/fH^:!#-a^fi, (C) 
y^Sl^-fb^ (H) <DM&tt l : 9 J: *) -fvi V >-fcaH££#5 ^ t 

7 . 5 mmun ( i ) om&fcxm 

intt^f (i) &tfy*mmm (m) ^*.f cu <a 
zotemmmun (j) ^m-a-ic^ m ~4<Dgi^omi <Djimz& 
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(a) t m*a^mmfc cb> o^tm i o o stance lt i ~ 7 s 

— *\ ifttf^ c 1 ) &&mmtt& (k) ©i^tii, £ 

(k) f±, mz.t£, mmmtm (j) ©±51^ fcb^c*^ 

«&8M6^«3£#: (A) , S^^itte (B) (Dmn\zm&LXh%}- 

- hftt istc&mmtt®- (k) jc^lt, «-«M««^«iaB# (a) n 
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5„ 

x ••• ft^^F^Ttg 0 

(2) n >>>"fe^t4fp#i 

^^B^^^n b V^^f4^<^M® — tK^^— ^ h (C o n d u c 
ting Graphite Paint; L AD O RESEARC 
H INDUSTRIES, INC) %m. K> > 6 t £ itfc 0 ^ 

6 01) ^r^V^-Cil^^O . lHz~10 0kHzOi«t"f>t'-^ 

SfcErSfts 7K^M#ffl^: O 5-1 0 0%RH) X*. V 
-Ci «3 ir/ui&!££^?.g.;6> £> 1 6 0 1 3; T' ^ -f fc £ . ^rtL^t^fi-Eg-C 
h^-|5^S0M^^tTofc 0 f^fiSt IT, 6 0°C<D$iJM£r^ b 

x 1 6 0X:<DWW&%z&7F b/c a 1 0 0t:^_t^).S!l^^*3V^Xtt, ®\7E 
«F*I £AnEE b X mm £?To fc„ 

(3) iiHf&telM 



79 

O ••• MMWi kg.fr 

1,8- (hyxb ^p- v> y ^"^ ^ > (G e 1 e s t tfcffli) 

0. 9gSr^y^B/V-/H, Sgl^lLf;, 3 - (HJkKn* 
v'v-y/W) T^cr/-?^^/^:/^ 3 3 %7k*g*& 1 . 8 g(^y/n/V- 

cm©^y^f vv^t-v (lli#*lft=Elf54) fc-t-t*f&* N (2 
0°C) ttl 5B*W, 8 O'CtafPTK^^T^-C 1 0 H*MaqJfc.L, JEfcl 

6 o o c»£7M£-c 2 a#F B m#bfc„ k<e> was i fc^-r 

o 

C2SJ601I 2 ] 

1 , 8 - t?J* ( h y zc h 3p->v' JJ yu) ^ * V -(G e 1 e s t %LSi) 

1. 3g, 3- (h!)t KnJri/v'y/U) 7 , P^y^/l/*y||3 3 

^^o. 8 g zm^tzzt mmmi kmm^Lxm^mtio m 

CUttM 3 ] 

1 , 8 - bf* (hyxf dp$/^y 7U) ^"^ * > (G e 1 e s t tfcgO 
0. 7g. 3- ( b y t Kn^y'v'!]/!/) 7" o /■? V ^ 3 3 %tK 
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[^WJ4] 

f9 V (ft Mis V =-^tt^) 2 6. 9 g <D h/uxv*«!te, tk-ffcS^ 
K (?P3te*B3l&§4) tv?t^/Vff7^f/Vv ! v'ndrty (Ge 1 e s t 
*fc|g) i>b«fi bfcK a r s t e d t Aft (*@#fF|g 3, 7 7 5, 4 
5 2f) MO. 0 5 mm o 1 3r*gl§-L. 3 0 °C^*#|S^T 1 S««S 
#bfc 0 #fen/tS*Sja^^Sr3RS^-C3RfS!iU, 1, 8 -if* 
TvUflf * ^Sr^fCo iilllNMRfillifco 

-g-j&bfci, 8 -if* (v 5 ^ b f-A>i/ y /u) t^^y^i. 0 

g N 3- ( h y t Kp *i/i/V J\s) '7vs<>'X/UtisZsWt 3 3 %tK^^ 1 
- 5 g SrfflVfci £ £*fl-f±, ^ffi^ijl t^tl' tTl^T'^i14(Clti 

CHWJ 5 ] 

1 : , 6 - bf * (H ^ h ^ W y /V) — ^IM/ (G e 1 e s t *±M) 
0. 9g, 3- (HJtKn^i/i/P/H yn/N'y^/u^y^a 3%tK 

[JSJfcfll 6 ] 

(1, 14-*f* (hyxh^i/i/U/l/) h 7T*^I) 
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^J&^fefi, fflZLf£H. W. Oviatt et a 1 , Chem. 
Mater. , 1993, 5, 9 4 3 KWM 1-15^ $ tlTfe 9 % 
f n St^S:fjofc 0 2 5 g <D 1 , 1 3 - f Y =7 7 s *> *J=- > ( 7 K J7 
y^ttK) > 4 4. 4gOHJxh^i/v/7> =* — >*fcgl) 

n tf^ ( (tf-^v^ ^/U) v^a ^-y-:/) (ffj@ i/ y n ^- v 

tt®) ©3%^Vl/yM0.1ml^S^LvSS, S*#ffiS&TT? 
3 BIHffittLfc. #£;ftfcKJfcfi^&«efcTj*fi!lb N 1, 1 4 - f 
* ( h y 3i h a^^y f h7f*>«:#fc 0 SitfiNMRt^I t 

#btbfci, i4-tf^ ( h y h^^v^y yU) f F7T*yi. 1 
3- ( h y fc Kn ^fv"> y /u) yoXy^/u* 3 3 %tK^^ 1 
. 3 g £rfflVNfcd t SlfrlZ, mt&m 1 ir^^t' LT> 39! -CnTSltSO ifc 

C^lfi0>j7] 

*m-rz>fc&%) (mm~>v = — vttia N ,s#x - 4 0-2090) & 1 

. Og, 3- (h!J t Ka=Sfv->y^) :/d s*yx/is7frisW£3 3 %tK^ 

ai. 5 g zm^fcz t^fi, msMi t mm\z it, 

^t^7i^^S810) O. 5g, If* (v 5 ^ h 
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n^titimz, Tkmm i . omiK§»u 3 o%i®^7k*7k5. 

6 m I fc^O U -^co^ 7 0 t^-C-^n^i 2 0 7 0 t^lS 

imnm 9 ] 

^it&m (^14 00-700, Gelest *±®k n n n#DMS - S 
12) 0. 5g, t LX^x f ~> ^ P 1h ^ (G e 1 e s 

t ttK N p n B #PSI-02l) 0. 5g, 3- ( h U fc K n V As 

) ~?*'<lsXj\s*l/Wt 3 3 %7kmW. 1 . 5 g «r/HV>;fc£L ££*fl*fi, 

zmmw io] 

(^^ft 900 — 1000. Gel est tfcfiL q°d# PDS-1615 

) 0. 5 g &/BvNfc^ irews. mMM7 tmm\^Lx, ^imm^mti 
zmrnm 11] 
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Wfc-^fe (^^^4 00-700, Gel est tfcJR, b^SDMS- S 
12) 0. 1 g , 1, 8 - tT * (h!J3Lh^ > > y /U) jj- ^ * > (G e 
lest *±®0 0 . 4 g N v 5 ^ f^i/v-n^rfy (G e 1 e s t tk*U 
S# P S I — 0 2 1) O. 5 g N 3 — , ( h y t Ko^i/Vl)^) ^* n 

y^/i/^y^3 3%*^i. 5 g. Srfflv-'fcr fc£A^r± v 1 t IE 

Wll 2] 

1 , 8 - f (M)xh ^ W y /U) $~ $ 1/ (Gel e s t *fc») 
0 . 7 g , I- ^r-^V ( G e 1 e s t |±1, p a B #P S I - 0 

2 1) 0. 2 g> 3— (HJtKn^v'VU^) ^d/^^^/I^tJn^^ 3 

C^SS^J 13] 

If;* [ 3 — (MJx h/Sp-S^S/ y ,t^) -fu tVu] -7 1 h 7 ^^7 >f K (G 
elest*fc % SIB1825. 0) 0. 6 g , fc*^ ( h U ^ h ^-S^V 

y /w) ^-^ ^ ^ i . i g , i N^g?^r o.3 gMx-t^m-t, mm 
mmm 14] 

t"* [3- (b!Jih^i">y/t') yntVv] i?^7-f K (ifi§*V 



84 



ij n — K B E 8 8 6 B ) 0 . 6g, \f * .( h V h */ *S V JV) 

C^ifeflsj 15] 

1, 2 1-K3f^xy (Flukattg) &JJKJfs|-fc bTJBV^ Ifcjffi 
#J 6 t |3&tc bT^ NMR^-C^it^^mbfc #b*ifcl, 2 

ClUM 16] 

^^^i/7V (Ge 1 e s t *±£5D SrfflV^ 3&Jfe0iJ 6 £ EU$fc: b T 

tt i : i ja-a-te* t'^ (fyx h ^ v^y /u) ^ ^ ^©ft*? a i-mv> 

CUM 17] 



>*±M3 -*as%-? h/o tvu fy^ h^^->-7 v^-y xf-r— (X- 4 

1 - 1 8 0 5) Sr/B^fc^l i:^^-fi, Hffiftl 8 £ RfiSfc bTKSrfcfc. 

i 
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immm is] 

isZsy V^fi-^^-y =^T— (X-4 1-18 10) V^ fc ^ <t 

[Hite^iJ 19] 

( 3 h zfu h ]) J. h ^tf V -^ — <D&f&) 

3 -*;ls%Zf h7"P fcT/U h V * Y^r-y^yJ^ (Gel e s ttfcK) 1 
0 mm o 1 7k 1 5 mm o 1 t45i5tl N^|£ N ^ ^ / — 1 
m 1 SrflP;^ 1 0#|ffl^ffl.-C3t#Ufc o ^H£r 8 Ot* y Yzfu— Y± 

pc (B*^3tttKs *7A;iy-ttg) ^^T^S&ii!!^ Lfc 

©Ifr?r7t b>X*2 Ow tyo^^Si^l-tiR, 0. 4 5ji©PT.F 
[HifeM 2 0] 

mftk Lt 3 /U^T 9 f^n bf/U^ Y ^rfi/y 1/ (G e 1 

e 3 t a®) &jbv\ Ana&aM** 3 oftt vtcz. kuftit, mmm 1 9 
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z-fr&m^xmt&m i 9 t mm\c vxm^mr^ a m<Dwm^^m^m: i 
immm 21] 

■v?/V3^>)Af h-7 i K7 0 °/W y^B^;- ( 

fr) 7 gfc^/U3=7^^#:^ftlr0. 5 g 3JP ;t 1 0 # 

SrAPx^ HI- 3 ;v3i-f bzfu n'/u h!)^ h#i/i/7>0. 5g £;bP 
1N.M0. 3 g SrJP^L, ^©f»J 8 il^^tc LT^T&i L 

mmw 2 2 ] 

-^3= <7 Ax b 7 i - ^H7H^-> Ktf>l^*> «3 \Z.*f-# =. $ J»T h 7 n 

[H^J 23] 

S-^o^ynf/Hy^ b^-v'v'yy (ft V = - ^^±^) 1. 
0 g t If* (hyxh^i/i/y/l/) *99l/\. 5g£r}g-£U x 3. 0 
g ©i' y 7 d / V i ^ Lfc 1 NM 0 . 3g£*l^Lfc 0 M-fr® 

ti^toi&iZ. 9 c mrt@©# y JX5=- -f — WC^-f* h L N ^2§.T* 2 
4 61^1, 8 ot:^fP7k^^T-ci 2 B^ls Iia3 0t^/yf5S| 
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—?v lOmltTklOml «H^ii:|L, itl/KlSt#U*jflS bTk 1 
Om 1 tcffi^^^- h ]) 2 . 5 g £ Lfc.7kJS*££rtf>o < 0 Jbn*. % 

bfctffe 9 O^T-j&mu 2 IS Win KJftiS 
«t*»6»BI4:«tl> fcti U 7kX-+5Hcgfc}<£ Lfe^ % 8 0 0 CtK^B#^?*« L n 
^e»UfcK*»fc. iO/BIS:, I('lNMlcrlfil^g«Lfc 

Lmmm2 4] 

mMWiKio^x, 111X^5-)^^*- (E^o. 3~o. 6 ^ 

nu ^P^ft.^ 1 0 - 2 0 m T ^ £ I> tb^J 3 0 , |tfK 2 0 - 6 T 

an*., if— t?itj* ufcr. i^^-tt. mot i l-cbi 

o 

[|UtS#ij2 5] 

n h_bfd*3v>fcj¥$ 5 o /z ran*? *mm&®LW-m. m&£ rw 

EA0 5EJ , EMffim (80 ttK) {CP — A-fcfllVN-C-^g Ufc 0 
1145 Og/m'lCilL, a — /u^mti 2 |§]?Tofc„ ^©^W^Ste 

CS51fefll2 6] 

H;SS#J8 tC&V^T, MmMT'hZ Z^XlJ— (K^O. 5 — 1. Om 
m, *Fi£S$ 1 0-3 O T * ^ h ItB 2 0— 3 0, #I9A 1 
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2 o 3 • 2B 2 o 3 . rr^#>y^>j % mmfcj& m) *±®o & 
7^a*ii&¥^ (Mp°n^ rwE.A0 5cj , aM®m. (tto &m k 

f±2|s]fTofc 0 ^.I^O^Sfi^Jfe^J 8 t mm?. UTJgl£:#fc 0 Ultimo 
l©fFffi^f^ 1 

[Hi£0iJ 27] 

2 5 fcSSV^T. ^V^5 0 MmC^^^illlfe?^ r W E A 
0 5 EJ b^Utf>i/7 ^^7 i/7°y V^'£iJT-fc5 f!)k Kn y 

^■T'n^^^/L'^^^ (G e 1 e s t $±M) <D 7k^?& \Z. 1 S b N 7k 

-IffiM^:^^^ 1 i-^-To 
C^iSM 2 8 ] 



89 

immw2 9] 

Hli#j4 ^f^JSUfcJKSrfflv>-c^-fe/u«S-3|S|-«mS:f^S!ibfc. ^^te^c 
Mm (E-TEK*±£k 2. 0mgS^a^Kp a o ) T*fl^ E 
l'e-ctroche m|±$^-feA- (JR®^ 5 . 2 5 cm 2 ) fcl^A Ufc 



90 



1 



jg 




■m 


** 

H- 


8 


Vr 

m 






m 


4^ 


+F 

Si 


-ifi 


O 


o 


O 


o 


o 


o 


o 


O 


0 


O 




X 
o 

CO 


1 

o 

X 
cn 

oa 


cm 
O 

X 

LO 
LO 


CM 
1 

o 

X 
oa 

f— • 


CO 

X 

OJ 
CO 






CM 
1 

o 

X 

LO 
CO* 


CM 

1 

O 

X 

LO 
CO 


0 

X 

CO 
CO* 


to 


CM 

1 

O 
f— i 

x 

CO 


OJ 

1 

CO 

x 

o 


CM 
1 

O 

x 

lO 


1 

o 

f— < 

X 

CM 
CM 


CM 

1 

O 

X 
o 


n 

O 
»— t 

X 

CM 


o 

X 
c- 

00 


CM 
( 

o 
X 

LO 
LO 


CM 
I 

O 

X 
0 


CM 

l 

O 

X ! 
oa 

CO* 


!*& 


o 


o 


o 


o 


o 


O 


o 


o 


O 


0 




lo 


CO 


CO 


lo 

LO 




in 


s 
m 


CO 


CO 


LO 
0O 
LO 


till 




>s 
45 

$ 


45 


! 

$ 


45 


Si 

45 


45 


@ 

45 


@ 

-X 

45 


IH 

rs. 
45 

i 


@s 

45 

-at 


|w 






"a 


a 






a 










IB* 
£ s 

4a 
HQ 


a. 

|® 

1 

CO 


a. 
Vs 

If 
£l 

1 

co 


BL 

CO 


*, >s 

"f" 
CO 


IjL- 4& 
CO 


a 

Is 

"t" 
CO 


a 

|« 

i 

CO 


n irs 

1*s 

1 

CO 


a. 
Vs 

•is 

1 

CO 


CL 

Is 

1 

CO 




;s 

\k 
*^ 

-«*s 


«ts 
4<T 


>> 
^. 

>K 
-»s 


<?S 




\K 
♦ 

irs 


4«r 
a 

■at 

♦ 


-»*>. 


-Vr- 
12 

->v 

>K 
♦ 


->s -Vr- 

n -at 7- 

=rs ^ 

45^ 
45 1 


<a _ 


•Vr >v 
-«*s 

H <?S 


-*N 
H £s 

♦ 


-a- ^ 
♦ 


-2s. 

>V - > 
Jl 

2l <s% 

K 


* 


tjT 

• 


^ 45 


H Jl 
K 


as 


at it 
-rs rs 

It/ d 

UN 






ml/ 


CO 

n 




LO 
« 

Wrs 


CO 

* 


m 


00 

m 




M/ 



91 



5fe 1 — 



HI 


as 


* 


M 

li. CM 

itn as 

IK 


J® 


-K 
* 


-K 

4& 
*^ 


C_ 5P 
-> ^ 


] 

* 

n 


^f*5 

Sf 


SI 


Spa 

. 


o 


o 


O 


o 


O 


o 


o 


o, 


o. 


o 


life o **""* " 


CM 
1 

o 

X 

CO 

a\ 


CM 
I 

o 

" — < 

X 

CM 
CG 


CM 

a 

X 

CO* 


V 
o 

X 

CO 


CM 

I 

O 

X 

LO 
CO* 


V 
o 
i— * 

X 

CNJ 
CO* 


o 

X 
oa 

CJ* 


CM 
1 

o 

X 

LO 

to 


<3 

X 

O 
CO 


o 

X 

^f* 


ro. v- 
CO 


o 

x 


r 

o 

x 

CO 
C— * 


r 

o 

X 

cq 
CO 


i 

O 

X 

LO 


r 

o 

x 

CNJ 


CM 

O 

X 

OJ 
CO* 


V 
o 

X 


CM 
1 

o 

X 

oo. 

to* 


O 
i— • 

X 
cn 

cd 


CM 
1 

o 

f— » 

X 
uri 




o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


£ s 


CO 


CO 


CO 


CO 
C— 


CO 


co 


CO 


co 


CO 


CO 


Q war 

MS 




& 

««■ 
•ft. 
p< 


*@ 

-ft. 
P< 


& 


* 




is 


@ 

ts 


■m 

IS 


@ 


gss 




a 












cu 




ClJ 


09 

' 

HI 


a. 

|» 
•!i 

CO 


DL 

If 

Mr 
CO 


± k 

H !£ 

***£ »k 


^ lc- 

rs 

%R 

T? 

CO j-i 
' — » a 
K . 
♦ 


1 

CO 


1 

CO 


irs 

CO 


CO 


^ 1 
. 

-t- trs 

-f=?> -Vr 

1 

CO 


V J 

• n 

n. -^r 
rs irs 

r 6- 

r-s ik 
"»s. 

-SSi -x 
-Vr- 

co 




-i* tx 

->* 

-»s 


*K 


-^N 

-Hr 




>K 
-»v 
^» 
n 

* 


>k 


>K 

-»s 


r»v 


^\ 

>K 

->s 






O Jtfr 

SSN U\ IK 

* -»s. 
* — ' ♦ 

• 5 s 


K 
* 


->» 

P 

K 


K 
* 


K 
* 


«X ^ *• 


K 
> 


* 


* 


->> 

♦ 




K 


**** 


k 






w. 

Jul/ 
Wv 




9K 


w 





92 



i 





^> £*£ ^ 




r 

jgV JnU 

IS 

la" 




» . 

=a 






^ -cu 




O 


o 


O 


o 


o 


o 


O 


O 


1— « 


X 
oo 

OJ 


CM 

o I 
X 

cvi 


1 

o 

X 

CO 


c-i 

1 

o 
1—1 

X 
cn 

oo* 


T 
o 

X 

LO 
CM 


i 

O 

X 
c— 


o 

X 
in 

1X3 


o 

»— • 

X 

CM 


s ^ ^ 

CO 


oa 

c=> 

CO 
CO 


o 

x 


1 

o 

x 


? 

o 

X 

00 


'o ! 

X 
oo . 


7 
o 

X 

CO 


o 

X 

00 
CO 


o 

X 

CO 
CO* 


-tag 


o 


o 


o 


o 


o 


O 


o 


O 




CO 


CO 


LTD 


in 
in 


ua 


CO 


LO 


CO 


Q 

l w 




& 

:s 


@ 




% 


@ 

r< 


@ 


m 

>± 


£** 

s» 




3 






"a 




> — ^ 




GQ 

HI 


1 

CO 


n IPs 

I 

CO 


• -K -w- 

i 

CO 


is 

CO 


a 

If 

•is 

1 

CO 


1 

CO 


If 

*t 
♦IS 

1 

CO 


i 

CO 


f **I 


-PS 

-«5N 


>w 

+-» 

ft 


IK 

-*s 

ft 


ft 


>v 

ft 


+«? 






< n ^ 
S #3 


♦ ^ M 
N 

^- + -M] 

♦ * 


♦ 'r-t 

H -N ^ 

*J =\ J/f 


'ST 

•Vr- IN 

£Lft 

— c 
♦ 


5.ft 

K 
* 


-fi- -CCS 

S=TN -K- 

XJ 


S-ft 

* 


S.ft 

»> — ' 
* 

XJ 


* 

JLJ 




• • 


*t^ CM 




^ CM 


W 




US 





93 

iitmm i ] 

HKfcfll l fcfcv^, l, 8 -if* ( h y =. h V fr) JrVZ^cD 

2 

[fcfctfc0!l 2 ] 

^S^s]l^^fcv^t N i, 8 -if* (hyxh^^->y^) 
JBV^T, 3- (h!Jt KnJfi/V!J;v) yp^y7./U*yt3 3 %7k^ 

at 3. ogo*s:ffl.v\ i <b mmz \^xm*ntz. a mkmvt&b 

* 2 ^TF-f o 

CfcttfeM 3 ] 
[fct$fc#J 4 ] 

mi5(^P E F Cffiifi?®If*5N a f i o n 1 1 7 JR «: © 3; * ffi 



94 



^2 



gg> 




AJ 


VJ 


-K 
U 




K- 

AU mi 


K- 

to«i 
■ 


K- 


X 




■jftcc 

1 


•que 

K- 


K- 


X 

CM 

cm 


CD 


^§ 
ft 

us 


K- 


to 

IS 


T 
0 

oa 




X 


X 


X 


O 




cvi 
00 


0 
0 


10 

LO 


1 


Q 

S r 




& 

KU 






£» 
gw 




3 




1 


OQ 

5 

HI 

& 


If 
♦IS 

CO 


If 

•ii 

1 

CO 


a. 

CO 


1 


9 *S 








1 


< n ~ 
|*£ 


-X 




-X 
ir-x 
-X 

~H 


C 
O 

♦rH 

C M 
CO 






CM 


CO 


& 

ii 



95 

U *»ojfc*JHC^&£tf#*fcaM*£#3i#: (A 
) i:, (b) 4r-f 3fc-g**SHS£ *|T^U ^o|££S:ftS^f 
(B) t <^M#^^tf^ci h yfe^tti jc^j 

1 4 Q°C<DWim®iWffi mm 3) K&V^fi, i5£^.!:*«&<!:*;6S4§< 

> *mm<DmVF (a) „ (b) ©^f^ifcLtvN-Swiia^ 
x*imteh<Dx*&>ox. Mz-tt, mmmm^&m^fc ca) <D^(om& 

mmmm&mmte (a) o^itf ^m*fe^^X'fe^^^m^w«it^ 
=fe < . *®®wjmfi#£>fr^ (tt&mu 0 -ate ^mmmms-mm 

# (a) ^mife^^^^ruTVNTt, SrJffc ft v^-a* 

Poins ignon b O ^ <b £> 5 <t >9 , tK £ ^ ? "f 5 HI 

mmm&Mig# (a) (b) ^^-^fs^t^^u 
^s^^rt-5^^w#it^ (b) iKDm^^^^t^o^mt. mis 



96 

U ri>o N fttf 5; £#«Tf!gftg 55:1111 £#5 r ttfx-%iz 0 

, SSiB.fEfbWfBfc p e f c u:ttteJB-o# ftv> r. <t #91 e>*»-c*> 5. 

^<t*^M-a-b, ri>o^mj^£^tfW«§&i$m£-#5t# (A) t % ( 
b ) ^>ra?-Sfe3fc$fc1» b, a»o8SS:tt58tt*l* ( 

B) Sr^i-S C <h Sr^ir-r-S^o h *s 3 r. (cj: 19 

fc, 

$J ^ ft -t ^ t O ft 3* ^ o 



97 



2. (a) te. ^cd^: (i) T?*$HS*3§flE-e 

X^Si R- Si X 3 _ n (1) 

(R 2 )n (R 2 )n 

* 1 ~ 5 0 ©KJtfJS^t^ftSSr* R 2 tt*7vw ^^/u, 7° 

3. 5£ (1) t©RM±, ^<k**S-C*)5 r. i: Sr»«ti-5»*J® 
2 tcfEm^n h ^-g^ftflEo 

4. 5£ (1) [ ) 3 ©R 1 tt> #C<D5£ (3) T?***L5#3i«:^i-..5 i k 



98 



5. #«*88MS£-*ii#: (A) f± % ft<7>5£ (4) t?^$jx5«3ftfr-e 

X^p-S i — (-CHjj-g-S i X 3 _ n (4) 

(CH 3 ) n (CH 3 ) n 

xii^Itii4t5-o-^(iOHSt$)i3, ntto, l 

7. (i) ^oRMt, *©s: (5) x»^$ix5#it^^i-^ c £ 

r 

Hi °^TT- «> 

R 6 

(5*"f, R s > R a l±, xf/i', fcVi'Xte^ ^—^gtf^T 

2 0©l|[T*fc5. ) 

8. ifcg^WlSitfr (B) te, &<E>5£ (2) T-^$n^«it^X*&5 



99 



X 



3-m 



Si 



R' 



(2) 




m 



9. (2) ^«DR 3 ii5ft5iIliv^/^ViSffc5:^ 

io. (2) <p<DR 3 tz^ ik<D&. (6) x^$tbS«jttr^ri-^ ^ 



(5£cK nttl~2 0©i|T*fc5) 

11. ^ ( 6 ) *<d n 3x-hz> ^ t*wwt.t-t%mikmi o \cm 

12. g^nfyfiWP^ £S>^ »iKi*m (I) £1£l^£* 

zz.t *¥fmt-tz>m-&m 1 ~ 1 1 ^v^n^i^ie*©^* 



fCH 2 V-S0 3 H 



(6)' 



i3. mmun (i) ^aitim (j) Rt;/x«M,«TO ( 



100 



14. mmun m ^o«^>7^^yy^iiiia 

15. S®,1&fcm (i) ft, ^7^iit'fe5riS:#f 

16. #^;*igS,mft, B7;^ y Xftmi£1£# 7 M 

17. -^mrnum- do « n ^^iit^ot/M, w^xft 

is. gf£,f££m (k) s&W-i&i&mx-hz r. t -f^it 

19. * 3® (K) ft, 3 0 0 Mm^TOj?^^ft5-«blr# 

20. mmmtfw- (j) <^^wfttt, ^r^^a^-a-w^^ (a) tm 

-amm&fc (B) ir^-a-H-ftl 0 0 Sfi;gP&-*f LT 1~7 5lfS?f& 

21. mmmum- (j) b\ s^**— (l) RTf/xrtx? 



101 

m (m) f&5:t zftrnt-tzm^m i 3 icia^w^p h isfcm&m 



2 2. (L) fi. iHSdSO. 1 ~ 3 jum N * £ tf* 1 ~ 2 0 

23. (L) fi, £Hfc*^fl!> ^ft^-fi, r^%-r, & 

VmT^S. ~VAs mt&-4 *Xf*K 2 0 • 6 T i 0 2 ^bft5 -<t$r# 

2 4. iico^itt^y u> ^o^^^*^r^^bfc^*j[^ 

j F-^wi--5*m«is-a-^^tt'fb-^#/ (c.) %Lm&i/}) ^m*m l 

«i~23 ovN-rtb^ i ^la^^n f ^^^tt^<^si^feo 

25. it^^ittvy/nsrtt, fr^^h^^ffi&vtimmm 

„ fr-Dtju*^ hm&^i-z*^*-? hm-s^it-a-!®} (e) tsr-g-^-r 
ss^srisits^ioiii:, z:ti*mmi-z>m2(DjLUt, mm 

*.*)%kMmmz 3 <d Jim ^'&ibtitz%km& t P<v * 



102 

26. ««tO^«H4^'y /uSSr^Tb. fl>or ftfc^jfe^ bfc^JDS 
f-'S:*t 5 ti«[Stlil*»«ttfl:^* (C) **.tt->Uyua6«r*b 

^fts^wts^i ©igh ^^^int^^2 wit 

&tp(DJ$}) x;uz7 ^ KSSrSflSl-i.D 4 & 

27. as u ^oi^^^w^-^bfcj^mj^ 
N a^o^p^ysitts^n^^sttft^* (h) fc&^-rsa 

Htm i~23 (ov^tb^ i mzmffi(o-7t2 h >&m&m(ommjj&:. 

2 8. tilM^^ittl^tl (C) f± % &<D:£ (7) T*^$tb5 

ik&®-?$>5 - £ zwrnt-rz 1*^:^2 4~ 2 7 ©vvraxa* 1 «^ia^ 



103 




-Si R 1 — Si— (R 5 ) 

(R 2 )n (R 2 )n 



(7) 



CK OCH 3 , OC 2 H s , OC 6 H s> OHXIiOCOCH 3 S©^f 
H^OSSr^b, nttO, lXtt2©V^A^^5, ) 

29. S (7) tORMi, ^k7k*lT-l)5ii:^^ltit5»* 
3 0. ^M^^ttA^^ (C) Ikcm (8) X-i^tlS 



S&StU R 5 ttCK OCH 3 , OC 2 H s , OC 6 H SN OHXIIOC 
OCHjSO^ftl^Wl^it, mtt 1 ~ 3 0 <D&mX*&> <9 , nl±0 
. l.Xli2©V^ftl/!) i t•fc5„ ) 




-Si— (cH 2 -fnrSi— (r 5 ) 
(R 2 )n (R 2 )n 



(8) 



104 



(R^Si-eCH^Si-lR^^ (9) 
(CH 3 ) n (CH 3 ) n 

(5£«*\ R 5 iiOCH 3 X(iOC 2 H s S^^L, nliO v lXfi2<DVN-f 

32. mmmmm^mmh^m co f* N ®.<d&. do) x^^ti 

r 

^-ferf— OH-?'- 0 )!-?'— (- R5 ) 3 -n 00) 
(R' 2 )n R' 3 (R' 4 )n 

(^tf, R ll s R 12 ^ R 13 . R 14 fi^?VK /o t>XI4 7 

5 (JCK OCH,,OC 2 H 5> OC 6 H 5 , OHXIiO C OCH 3 I©VNf 
mfi 1 ~ 3 0 Oltt'fe l? s ntiCK lXli2©V^f 

33. &mmm&&mmmk&y>> (c) w\ &©5£ d n x^zn 



105 

(R 5 4^si— o— f-si-o^si— f-R 5 ) 3 _ n (11) 

( CH 3 ) n CH 3 ( CH 3 ) n 

(5£4v R s fiC 1 „ OCH 3 , OC 2 H s , OC 5 H 5 , OHXIiOCOCH " 
3 S©^f tl^©S^/T't., mtt 1 ~ 3 0 ©ItT'fe !) ^ nttO, IX 
f± 2 (D^-f 1 tlfrX'&Z, ) 

34. wtm^mik&m (d) »± % &<d;£ (12) T-^^tL^^-^^x- 

o 

(R'-ferf— r3 02) 

CI. OCH 3 s OC 2 H 5N OC 6 H 5 . OHXttOCOCH 3 S©V>f 

3 5. mm-B^lk-StM (D) 

3 6. ms^-^rfb^^ (d) (13) -c^.^^sYk-a-ftT? 

o 



106 

( R %^Tf (" CH 2-)irS03X (13) 

(R 4 )m 

g&^L, R 6 ftCl, O.CH3, OC 2 H s , OC 5 H s> OHXtJOC 

SXfiry^^ ^i*gm^-f ti^S:^ mfio. 1 Xf4 2 ©v^na* 
-efc«9, nttl~20©||(T'$)5. ) 

3 7. * (13) "fOntt, 3 & 3 r. £ 5 Hf 3 6 

3 8. fllM^ittft^^ (C) tm^^it-B-m (D) <t<^^ 

-a-tt (mm&m) 9 : i~i : g^gsis^-efesr <t ^r^tisc i: -r s 

3 9. ^^^^M^fft^tl ( E ) ft, &tf>5£ (14) X*7F£thZ> 

(R 4 )m 

U R'ftCl, OCH3, OC 2 H s , OC 6 H SN OHXttOCOCHj 



107 



4 0. fc&Qi (E) lis #C<£>5£ (15) T-7^$tb5 

(^■fer? 1 — f- CH 2-)irSH (15) 
(R 4 ) m 

S&^U R 6 liC K OCH 3N OC 2 H 5 . OC 6 H s . OHXttOC 
O C H 3 m<D\,^-rtLfr<D&%:m mfiCK 1 Xfi 2 (D^TtlfrT'h V 
\ nlil~2 0Ci|Tfc5, ) 

4 1. * /l^^ Mtlfft'S-i (E) ftOS (16) •C'^^jL 

SH 

(cH 2 )m 

R 6 0— {-Si-O^-n R 6 (16) 

R 4 

(5£* N r 6 «h x ch 3 . c 2 h 5 , c 3 H 7 y.nc e H 5 m<D\,^-rftfr<D 

£&^U R 4 liCH 3 , C 2 H 5 . C 3 H 7 , C 6 H S> OH. OCH 3 . O 
C 2 H S> OC 6 H s iX«:0-S i^©V^f^oSI:/TU mfil~ 
2 0OS^ nli3~5 0 0<7)Stt-fc5„ ) 

4 2. ^ (16) <ptf>R 4 tfSQC H 3 S"efc «K mtfS 3 "Cfe «5 > n # 3 



108 

~ioo (ommx-hz t ^#^<ti-^ff*^4 i \z%&m,<Dzfv h i/fe 

4 3 . (16) ^©R 4 ^CH 3 ST*fe «3 N miJ5 3"C'fcD, n 3 ~ 

300 ©st-efcs^ t &4#fSfcfc-t-3J*jftj£4 i ^ia«©^c2 h 

4 4 . * /VU^f Mtfft^i ( E ) f± s (17) 

SH 

fcH 2 )m R 11 
R 6 0— (-S i -0)-n-f S i -0)^R 6 (1 7) 
R 4 R 4 

(tC^K R 5 liH, CH 3 , C 2 H 5 . C 3 H 7 X(i C 6 Hs^OV^i 2 H^<^ 
£«T^U R 4 |j:CH 3> C 2 H S . C 3 H 7s C 6 H S> OH. OCH 3V O 
C 2 H 8 XttOC 6 H s <D^irinfr(Dm*7ikL^ R 1 1 fit & * JSC ^ 8c 6 £KT 
©I^St'fe 0 . mfi 1 ~ 2 0 CD^^U n fit 3 ~ 5 0 0 ©Ifffc 9 „ 
n + x fit 5 0 0 &,T<Dm&X*hZ> 0 ft*5 % ^^^H^tf^^yF 

fc«fcv^ 0 ) 

4 5. S (17) ■fOR'^OCHsStfe B\ mri* 3 T'fe >9 % n + x 



109 



4 6. mmm&Mi'&i&m&ib&ta (c) ^^^hsttu* ( 

E) tOfi^tb (m*£*) f*> 9 : 1~1 : 9 5 r. i & 

4 7 . *°y ^;U7^ Kltffli^tl (F) f± % ^£>5£ (18) -c?f£ 

ns-fk^-cfcs r. <t &«m& fcts t**^ 2 6 \zmm.<D7* h yeitt 



^L, R 6 (4 C 1 , OCH 3 . OC 2 H 5N OC 6 H s , OH3U±OCO 
) 

4 8. # y ^/^^ ^ KStlrft^ti (f) w\ #c?>5£ (19) -e7j* £ 



£M L> R 6 ttCK OCH3, OC 2 H s , OC 6 H s> OHXItOCO 




(18) 




(19) 



110 

C H 3 gOV^Ttl^GDg&r^ Us m(40, 1 X fi 2 CO l> -f tl h 5 0 
) 

4 9. ^ y Kg-^W-ffc-a^ '(f) fi N (20) -e^ £ 

-Si-fCH^rR'-^-fcHjIn— Si-(R 6 ) (20 ) 
(r'U (R 4 )m 

f/UXfi7 3i=/vS(DV^-rtL^<DS$:*L, R 6 fiC 1 „ OCH 3> OC 
2 H 5 , OC 6 H 5x O HXliO C O C H 3 I©^f Jl^©Mi t, mK£ 
0, lXH2 0V^fWt*U, n 1 ~ 6 <D^#CT-fc3 0 ) 

5 0. S (2 0) 4>©nl4, 3 -C'fcS ^ <t ?r#mt-r^lt^^4 9 

5 1. I) 7^7 -f KKfiJU 7" h 7^/1^7 -Y KS (^S-S-S-S 

-) x-fes - 1 *<&mt -tzm-frm 47-50 <D^-rtit> 1 ^tcta^o 

5 2. *!)7/l/7-{ KSfi, -77^7-fKi (-S-S-) T"&5i 

<t ^#^^1-511^^4 7-5 oov^fr^i^ia^o^n h^mm 



Ill 

53. #mmm&.&%km&<k&#i co ^y^^^ Ksttft^ 

*fo (F) i OS^tfc (Mft£tg) tt % 95 : 5~10 : 90 OfaHF^lT* 

a 

54. flOIgll^^X, $ b»C JDTK^^tt^mfb^^^&^-S 

5 5. &ffi{£ii£$l (G) fi x ^(D^ (2 1) X*7jk£thZ>fc&mx*hZ 

OR 6 

R 6 0 — ("Si— O^m— R 6 (21) 
OR 6 

(5£* N R 8 fiCH 3 3Z:fiC 2 H s C0V^-rtL^^S^7Fb, mf2l~3 0 0 
5 6. (G) «\ Ti, Z r Xf*A 1 ^-^tpAtlTK^^^^ 

5 7. ^u^f^^^i^m (H) f±, &<D5£ (2 2) T?^$Ji5ft 



112 

(R 4 ) m 

\ R''I1C1, OCH 3l OC,H 5> .OC,H 6 , OHZttOCOCH.I 
OV^fjLi»OSSr^U, mfiO, l Xfi2 QV^T tb^-efeSo ) 

5 8. V is m-a (H) f± % &©5£ (2 3) t*$^5ft 

( R %7-f i -f CH ^n- x <23) 
(R 4 ) m 

SSr^L. R 6 (±C1, OCH 3 , OC 2 H 5 , OC 6 H 5 . OHXfiOC 
OCH 3 SO^ftl^©I^$l, XI4CK B r^ttl OV>fn^% 
tfL. n ft 1 ~ 2 0 ©SifcSr^ mteO, 1 X ft 2 tf) V>i"Jx^X* & 5 
. ) 

59. w»*s»«-a-&«t5ifc£*<i& (c) t^n^^m^m^m (h 

) irco^-a-ii (MS*) fi, 9 : 1~1 : 9 ©*Kffll*n?fc 3 £ i: «:# 

6 0. £ hK, ilif 1 0 0 ~ 3 0 0 o C©M^T'^"-v?^^i-^X 
a$rfr5 r. £ *<&m kTZ>mi£JK2 4~2 7 <z^1* 1 ^KIB^o:/ 



113 



61. zfu bf&m&m**zmm#& ( i ) t urMi&ftkm ( jj 
irMtsitit mi<DJimz.&^xm&m^\z.m.mmttPc (j) *■ 
^n-rs - £ *w&t -rsis^Ji 2 4-27 ^v^-rtL/^ustcis^cDTT 0 

62. h^£2*t£K?K:ttJi#*if- ( 1 ) t x^x-mmmuPc (k) 

3 %ti N H 2 ©Ig|ifcV>-Ci/- t Lfcf (K 

) km lti 1 ia-?flbti«is*»s:$a$*5 - t aw 

9-6 0 <D^irfL7i> 1 ^KfE^O^a h ^gitejRflDSSag^S;,, 
6 3. fjt3M 1 ~ 2 3 ©V^-ftL^ l^^lS^O^n h >- 45*^4 JK&iB 



1/1 




0 100 200 300 400 500 

mA/cm2 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/11242 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01B1/06, H01M8/02, 8/10, C08J5/22, C08G77/50 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01B1/06, H01M8 /00-24 , C08J5/22, C08G7.7/50 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN), REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P,A 


JP 2002-309016 A (National Institute of Advanced 


1-63 




Industrial Science and Technology) , 






23 October, 2002 (23.10.02), 






Particularly, Claims 






(Family: none) 




A 


JP 2001-35509 A (Director General, Agency of 


1-63 




Industrial Science and Technology) , 






09 February, 2001 (09.02.01), 






Full text 






(Family: none) 





[~x] Further documents are listed in the continuation of Box C See patent family annex. 



* Special categories of cited documents: 

U A" document defining the general state of the art which is not 

considered to be of particular relevance 
u £" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"CT document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



"X" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
27 January, 2003 (27.01.03) 


Date of mailing of the international search report 

12 February, 2003 (12.02.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/11242 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 99/62 620 Al ■ (CREAVIS GES TECHNOLOGIE & 

INNOVATION MBH) , 

09 December, 1999 (09.12-99), 

Particularly, Claims 1, 28 

& NO 2000/437 A & EP 1017476 Al 

& CZ 2000/361 A3 & JP 2002-516740 A 


1-63 


A 


EP 581296 A2 (Dow Corning Toray Silicone Co.), 

02 February, 1994 (02.02.94), 

Full text 

& JP 6-49213 A 


1-63 



Form PCIYISA/210 (continuation of second sheet) (July 1998) 



H^aiS-l- PCT/J PO 2/1 12 4 2 



a. m&mtzft&oftm (iK^i d po ) 

Int. CI 7 H01B1/06, H0 1M8/0 2, 8/10, C08J5/22, C08G77/50 



B. ^5£&fToft:£^ 

W3Sfe1To*:*/MRJE» (BPRffttHMH (IPC) ) 

Int. C 1 7 H01B1/06, H01M8/0 0-24, C08J5/22, C08G7 7/50 



0*B»H*r*4** 1926-199 6? 

ttm&mnmiR$k'jm 1971-2002^ 

0#BSflyWB*T*4*« 1 9 94-2002? 

ttmmmmm&m&n 1995-2002? 



SKSSalE-CfiLffl Uteffi^ 7 s — 9<<— * (g*—*"*— *«sBfis fSfit^ffl UfcfflS) 
CAPLUS (STN) , REGISTRY (STN) 










PA 
A 


JP 2002-309016 A {&&ft&&Kmm&ffiW&W ! $fflx) 

2002. io. 23 m^mm &<D$m&&m 

JP 2001-35509 A (Xgt&flfB&S) 
2001. 02. 09 

§ y — fcb 


1-63 
1-63 




TAJ WcBlie<o*>*S:ft-CWt*<, -JKWS^IStK^^ fTj HRffiKHXtt«5feHttfc4«Sh*:S3fc-<»*>o-C 

jest (SE&Srtt-r) ±o*ttfc«>, am^tcto-caw-efesm^eri- 


sKssast^TUtB 

2 7. 0 1. 0 3 




3_. 


B*ffl^S1FJt (ISA/JP) 
Sd#-J§- 100-8915 


mm&-% 03-3581-1101 P 


4X 9 7 3 7 


m 3 4 7 7 



HSPCT/ISA/2 10 (1 (1 998¥7^) 



B^tia®&*§- PCT/JP0 2/1 1 24 2 



C CB#) 



WO 9.9/62620 Al (CREAVIS GES TECHNOLOGIE & INNOVATION MBH) 
1999. 12. 09 #{C#Wff ^©tSffim 1 TOVffif 2 8 3g£r#f!g 
&N0 2000/437 A &EP 1017476 Al &CZ 2000/361 A3 

&JP 2002-516740 A 

EP. 581296 A2 (DOW CORNING T0RAY SILICONE CO. ) 
1994.02.02 Xm±ft 
&JP 6-49213 A 



1-63 



1-63 



iSPCT/ISA/2 10 (Sf2--i-v?<D^#) (1 9 9 8^7^) 



